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ABSTRACT 
One of the deadliest manmade disasters are the road accidents. About 30% accidents are while 
overtaking and due to blind spots. Here we have developed a system that prevents accidents while 
overtaking on two way roads. We have used the Arduino technology, sensors and pneumatics to 
create a system which is used to avert accidents while trying to overtake in a two way road. The 
pneumatic system is used for automatic-braking and steering locks which are the safety system 
which we have introduced in our system. 
Keywords: Avert accidents, Automatic-breaking, Arduino, Ultrasonic sensors 
1. INTRODUCTION 
 Among all accidents, one of the common accident that takes place is while overtaking. 
While overtaking there are 6 steps which must be considered. 1. Do I really need to overtake this 
vehicle?, 2. Plan your overtaking strategy, 3. Getting ready to overtake the vehicle  4. Start your 
overtaking strategy, 5. Keep going well after you have passed the moving vehicle, 6. Pulling back 
into your path. Any mistakes or misjudgments in any of the steps can be fatal. According to a 
recent survey, about 40 lakh accidents takes place in a year, and there are about 15 lakh people 
dying each year in India. Thus we have devised a system which uses sensors and actuators which 
can provide information to the driver and help in averting the accidents. 
2. PROBLEMS WHICH LED US TO DEVELOP THIS SYSTEM 
 During the overtakes the driver doesn’t get a clear vision of the vehicles that approaches 
on the opposite lane as there is a vehicle in front of us which is called as a blind spot. Also during 
night times the driver could misjudge the distance and speed of the approaching vehicles. On two 
way roads when a vehicle or object is in front of us the driver doesn’t get a vision of the 
approaching vehicle on the other lane. The vehicle in the front would be blocking the vision of the 
driver making him to overtake the vehicle. Thus the driver would have a question to overtake or 
not. In this case the driver overtakes without clear precision and confidence. And if  there is a 
vehicle approaching then he might have the chance of getting crashed. These days the same 
problem not only arises in plane two way roads, but in hilly areas too. Considering hilly areas the 
problem is due to lot of bends and turns. There are also problems arising due to the mist that 
causes the vision to get blurred. The cars would have to stop to prevent the collision. This might 
cause accident and traffic jams. At night times everyone has a problem of proper vision due to the 
glare of vehicles and some light less areas hence it becomes further more difficult to overtake. So 
we have devised a system which would warn the driver about the approaching vehicles while he 
tries to overtake. Also auto brakes and steering lock system makes the system more efficient and 
helps the driver avert the accidents. This system is also useful during heavy mist, fog and hilly 
areas. 
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3. COMPONENTS USED IN THE SYSTEM 
 The components used in our system are 
1. HC SR04 Ultrasonic Sensor 
2. Arduino 
3. Pneumatic piston 
4. Battery 
5. Voice Message 
 
3.1 Ultrasonic sensor 
 
Fig.1  HC SR04 Sensor 
 In this system we have used HC SR04 ultrasonic sensors. Ultrasonic ranging module HC - 
SR04 provides the range of up to 400cm ranging accuracy. The modules contain transmitters, 
receiver and processing circuit. The basic concept of work are, Using I\O trigger for at least 10us 
high level signal, The Module automatically sends frequency of  40 kHz and detect whether there 
is a pulse signal back. If the signal reflects back, time for high output duration is the time from 
sending ultrasonic to returning. Test distance = (time × velocity of sound (340M/S)). PLC is an 
industrial computer control system that makes decisions based upon a custom program to control 
the state of output devices according to input devices. 
Formula Used By Ultrasonic Sensor:  
Test Distance, X= t × c (m/s) 
 
Where, x = Test Distance, (m/s) 
      T = Time taken, seconds, (s) 
 C = Velocity of Sound, (m/s) 
 C = 340m/s 
3.2. Processor (Arduino) 
 To control these sensors we have used Arduino. The type of Arduino used in this circuit 
setup is Arduino Uno R3, which is a microcontroller board based on the ATmega328P. The 
arduino micro controller is used to process many functions as required. It is a platform where a 
large number of controls could be controlled and executed according to the conditions required. It 
has specified digital I/O pins  in which 6 can be used as PWM outputs, analog inputs, a 16 MHz 
crystal oscillator, and a reset button. It has many micro ICs which helps the processor for precise 
functioning of the conditions. The image of the Arduino UNO R3is shown in the fig.2. 
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Fig.2  Arduino UNO R3 
Programs can be written with the open source software and can be fed to the Arduino. 
When the components to be controlled are attached to the processor depending upon the program 
the processor make the functions and give the suitable output required. This Arduino in turn 
controls the other components using the program fed into it. Considering the project the 
components such as ultrasonic sensors are controlled by this effective micro controller. For 
alerting the driver we have used buzzers and led. The buzzer could be replaced by digital display 
or voice output systems in real time. For applying auto brakes we have used pneumatic system. 
Depending upon the conditions the solenoid valve is controlled by the processor. Pneumatic 
system is also used in steering lock. 
3.3. Pneumatic Piston 
 
Fig.3  Pneumatic Piston 
 
 Pneumatic cylinder are mechanical devices which use the power of compressed gas to 
produce a force in a reciprocating linear motion. For our system we use Double-acting cylinders 
use the force of air to move in both extend and retract strokes. They have two ports to allow in air, 
one for outstroke and one for in stroke. 
3.4. Battery           
To supply power to our processor we have used a 5V rechargeable battery. So that we 
could provide supply from the car battery source to automatically recharge the battery.  
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Fig.4  Rechargeable Battery 
4. WORKING 
 We have fit one ultrasonic sensor on the bumper and another ultrasonic sensor in the wing 
mirror. The sensor on the bumper is always active while the other sensor in the wing mirror needs 
to be triggered. The sensor in the bumper senses any object in a short particular distance which we 
have assumed as 5m. If any vehicle is within the range then the Arduino board collects the input 
from the sensor and triggers the second sensor which is fit on the wing mirror. Now the sensor on 
the wing mirror sends ultrasonic signals which travel through the other lane of the road because it 
is the wing mirror which comes out first while overtaking. This is a long range sensor if a vehicle 
approaches on the other lane within the range of the sensor then it means that it is not safe to 
overtake. At that situation the driver is warned using LED. If it reaches further close then as a 
further warning buzzer sound also comes up. In case the driver neglects the warnings and 
continues to overtake and if it reaches very close then the auto brakes are applied. And the right 
steering lock is applied after a particular degree. The block diagram is shown in “fig 5”. 
 
 
Fig.5  Block Diagram 
 
The various conditions that can occur in the roads are: 
 
• When there is no vehicle is in front of us, then the first sensors which is fit on the bumper 
does not activate the other sensor fit on the wing mirror. 
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• When there is a vehicle in front of us the first sensor which is fit on the bumper activates 
the sensor fit on the wing mirror. And if a vehicle doesn’t approach in the opposite lane 
within the given range then no warning signal is given to the driver. It indicates that the 
driver can overtake. 
• When there is a vehicle in front of us the first sensor which is fit on the bumper activates 
the sensor fit on the wing mirror. And if a vehicle approaches in the opposite lane within 
the given range at a distance then a warning signal in the form of voice message is given to 
the driver. 
• When there is a vehicle in front of us the first sensor which is fit on the bumper activates 
the sensor fit on the wing mirror. And if a vehicle approaches in the opposite lane within 
the given range and if the distance between the two vehicles is very less in which 
overtaking would surely cause an accident warning is given in the form of both buzzer and 
LED. 
• If the driver doesn’t respond to the warning given in condition 4 and if the driver continues 
to overtake then steering lock is applied above a certain degree and if an accident is going 
to occur auto brakes are also applied. 
 
5. AUTOMATIC BRAKING SYSTEM 
 Automatic braking system is used to avoid the forward collision between the two vehicles 
by using the Sensor, Programmable Logical Controller (PLC), Servo Motor and Accelerator Pedal 
Disengagement Mechanism. In this system the sensors fitted on the wing mirror and the bumper is 
used to calculate the distance between the front vehicle and our vehicle. This calculation achieved 
by relative velocity between the vehicles. Then the sensor values (distance) are read by using PLC 
micro controller which is used to control the servo motor and accelerator pedal disengagement 
mechanism. The control of servo motor and the acceleration pedal disengagement mechanism is 
based on the distance sensed by the sensor. If the distance is within the range of our 
predetermined value fed into the microcontroller means, the PLC triggers the servo motor. Now 
the servo motor applies the brake automatically and the speed of the vehicle gets reduced and also 
the driver cannot accelerate the vehicle furtherly. Because, if once the servo motor start means, 
automatically the accelerator pedal gets disengaged. This disengagement of pedal is achieved by 
kinematic mechanism. For the prototype we are using the ARDUINO as the microcontroller 
whereas in real time we are using the Data Acquisition System(DAQ).The main advantage of the 
system is the brake applied automatically while overtaking also. The accelerator pedal 
disengagement mechanism gives the more convenient driving to the driver. 
 
Fig.6  Automatic Braking Diagram 
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6. TEMPORARY STEERING LOCK MECHANISM  
 When the processor guides the driver about the overtaking, at some point the drivers fails 
to follow these protocols. At that situation the driver tries to take a turn in order to overtake the 
front vehicle. At that point the sensors would actuate and trigger the processor saying that the 
protocol limits is being crossed. The processor would take an action which would prevent the 
driver from turning the vehicle. The process includes the following procedures; the processor 
would trigger the solenoid valve at the required condition. Within a fraction of second the 
pneumatic piston would be actuated. Considering the steering mechanism to be Ackerman 
steering, The Ackerman steering is a steering in which the linkages joining the front wheels will 
be in the form of quadrilateral. The small end of the steering bar would be in touch with the piston 
end at displacement of 5mm. this would prevent the vehicle from getting turned towards the other 
side of the road thus avoiding the crash. The picture of the steering side arm and the pneumatic 
piston arm is shown in fig 7. 
 
Fig.7  Temporary steering lock system 
  
The block diagram for the temporary steering lock system is shown in fig.8 
 
 
Fig.8  Block Diagram 
 
7. ADVANTAGES 
 The driver can overtake in a much more confident way even if he can’t judge the distance 
at which the approaching vehicle is coming. When there is heavy rain, snow or mist the driver 
cannot see the other vehicles properly at this time this system will be very helpful for the driver to 
detect other vehicles. And thus the driver can move safely even in those conditions. In hilly areas 
when there are sharp bends u turns and hair pin bends the driver gets warning’s about these turns 
as the ultrasonic waves are reflected from the barriers on the edge of the road.                                                                                                                                                                                               
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8. RESULT 
 Here we have developed a system that would help the society in reducing road accidents 
especially on two way roads. The developed system also has a great potential as it would come 
highly handy on night drives hilly areas, heavy mist, fog, rainy days etc. The integrations of 
automatic braking and steering lock system helps in auto working of safety systems at high risk 
conditions where the driver wouldn’t have sufficient time to respond to the situation properly. 
Unlike all other safety systems which are already in use, this one is made cheaper than others. 
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